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To:  Distribution  List 

Subj :  Composite  Material  and  Metal -Composite  Joint  Workshop  Meeting 

Kef:  (a)  Telecons  between  John  Birken  (AIR-52026B) ,  Robert  Wallenberg 

(Syracuse  Research  Corp.,  Syracuse,  N.Y.)  and  others  on 
Distribution  List 

1.  This  is  to  confirm  that  you  have  been  invited  to  attend  a  workshop 
on  composite  material  and  metal-composite  material  joint  electromagnetic 
properties  to  be  held  on  24  and  25  August  1978  at  the  Naval  Air  Systems 
Command  (NAVAIR) ,  Washington,  D.  C.  in  Room  664  JP-2  at  0900  in  accordance 
with  reference  (a) , 

2.  The  meeting  is  directed  towards  instrumentation  techniques  and  sample 
holders  utilized  to  measure  convenient  size  composite  and  composite-metal 
joint  sample  electromagnetic  properties.  Measurements  of  specific  electro¬ 
magnetic  parameters  and  their  inter-relationships  will  be  discussed. 
Participants  are  invited  to  present  reviews  of  their  own  work  to  date  and 
their  planned  future  efforts.  Notify  John  Birken,  (202)  692-3935,  if 

more  than  30  minutes  presentation  time  is  required. 

3.  A  discussion  of  material  sample  panels  and  joints  being  prepared  will 
be  held  and  will  include  the  composite-metal  joints  being  prepared  by 

W.  Gajda  (Notre  Dame)  under  Contract  Number  N00019-77-C-0460.  Available 
test  techniques  will  be  analyzed  with  regard  to  how  they  affect  the  required 
material  samples  being  evaluated.  In  particular,  the  methods  for  holding 
samples  need  to  be  examined  for  uniform  testing.  It  is  hoped  that  present 
and  future  users  of  NAVAIR-supplled  samples  will  provide  required  data, 
dimensions,  and  shapes  for  the  samples  they  require. 

4.  A  viewgraph  projector  will  be  available  for  use  in  the  presentation  of 
viewfoil  material.  If  possible,  it  is  also  suggested,  but  not  required, 
that  written  materials  be  included  to  augment  the  oral  presentation. 

Copies  of  viewfoil  and  written  material  will  be  made  available  to  all 
participants . 

5.  If  you  have  any  questions,  need  further  Information,  or  wish  to  modify 
the  agenda,  please  do  not  hesitate  to  contact  Dr.  Birken  (NAVAIR)  or 

Dr.  Robert  Wallenberg,  Syracuse  Research  Corporation,  (315)  425-5228. 
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The  Composite  Material  and  Metal  Composites  Joint 
Workshop  was  hosted  by  the  Naval  Air  Systems  Command  (NAVAIR) 
Invitation  to  attend  was  provided  by  NAVAIR  letter  52026B/78: 
JAB  of  August  18,  1978.  The  workshop  was  held  at  NAVAIR  on 
24  xand  25  August,  1978. 

The  purposes  of  the  workshop  were: 


The  meeting  is  directed  towards  instrumentation 
techniques  and  sample  holders  utilized  to  measure 
convenient  size  composite  and  compos i te -meta 1 
joint  sample  electromagnetic  properties.  Measure¬ 
ments  of  specific  electromagnetic  parameters  and 
their  inter-relationships  will  ue  discussed. 
Participants  are  invited  to  present  reviews  of 
their  own  work  to  date  and  their  planned  future 
efforts . 

A  discussion  of  material  sample  panels  and  joints 
being  prepared  will  be  held  and  will  include  the 
composite-metal  joints  being  prepared  by  W.  Gajda 
(Notre  Dame)  under  Contract  Number  N00019-77-C- 
0460.  Available  test  techniques  will  be  analyzed 
with  regard  to  how  they  affect  the  required 
material  samples  being  evaluated.  In  particular, 
the  methods  for  holding  samples  need  to  be 
examined  for  uniform  testing.  It  is  hoped  that 
present  and  future  users  of  NAVAIR-supplied  samples 
will  provide  required  data,  dimensions,  and  shapes 
for  the  samples  they  require. 


This  report  provides  copies  of  the  visual  aids  used 
for  the  formal  presentations. 

In  a  few  instances,  view-graphs  have  not  been  included 
as  they  were  found  to  be  unsuitable  for  reproduction. 
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Note : 


Composite  Material  and  Metal  Composites 
Joint  Workshop 
24  and  25  August  1978 

Chairperson:  L)r.  John  Birken 

AGENDA 

Thursday,  August  24,  1978 
A .  M . 


1 . 

J. 

Birken,  NASC 

Overview  of  Joints  in  Composite  Materials 

0 

W. 

Gajda,  Notre  Dame 

Materials  preparation,  measurements,  and 
experimental  setup  at  Notre  Dame 

5 . 

R. 

Wallenberg,  Syracuse  Research  Corporation 

P.M. 

4  . 

R. 

Carri,  Grumman  Aerospace  Corporation 

5. 

J. 

Reardon,  Naval  Research  Laboratory 

6. 

E. 

Donaldson,  EES,  Georgia  Tech 

7  . 

R. 

Stratton,  Rome  Air  Development  Center 

8. 

D. 

Chang,  University  of  Colorado 

Friday , 

August  25,  1978 

A.M. 

1. 

S. 

Tompkins,  NASA  Langley 

? 

• 

D. 

Swink,  NSWC/Dahlgren 

3. 

R. 

Prehoda,  NSWC/Dahlgren 

P.M. 

4  . 

G. 

Condon,  General  Electric 

5. 

J. 

Roden,  Syracuse  Research  Corporation 

6. 

G. 

Becktal ,  NSWC/WO 

7. 

C. 

Scouby,  McDonnell  Aircraft  Corporation 

Open  lorum 

Open  discussion  of  best  parameters  to  measure, 
comparison  of  techniques  in  accuracy,  sample 
size,  ease  of  sample  preparation  and  ease  of 
measurements  adaptation  of  uniform  planar  jig. 

Composite  material  sample  dimension  requirement 
from  each  participant.  Units  results  will  be 
reported  in  frequency  of  operation.  NAVAIR  will 
compile  results,  convert  to  common  units  compare 
and  disseminate  to  all  participants. 


NAME 


ORGANIZATION 


PHONE  NO. 


Killian  G.  Duff 
N.  Lynn  Jarvis 
N.  Stander 
Joseph  P.  Reardon 
Harry  Z.  Wilson 
C.  D.  Skouby 
Walt  Gajde 
S.S.  Tompkins 
Bob  Carri 
David  C .  Chang 
Richard  Hall 
Ronald  Prehoda 
Ernest  Donaldson 
John  Birken 
Roy  Stratton 
Robert  Wallenberg 
Vic  Mazzio 
Gene  Shumaker 
G.  Bechtold 
A.  Somoroff 


Atlantic  Research  Corp 
Naval  Research  lab. 

NAVAIR  (52G32D) 

Naval  Research  Lab. 

Aerospace 

McDonnell  Aircraft 

Notre  Dame 

NASA  -  Langley 

Grumman  Aerospace 

University  of  Colorado 

Naval  Surface  Weapons  Center 

NSWC/Dahlgren 

Georgia  Tech. 

NAVAIR 

RADC 

Syracuse  Research  Corp. 
General  Electric  Co. 
USAF/AFFDL/FBC 
NSWC/WOL 
NAVAIR- 320 


(703)  354-3400 

(202)767-3550 

(202)692-7543,5 

(202)767-2998 

(213)648-6253 

(314) 232-3096 
(219)283-3763 
(804)627-2434 
(516)575-2754 
(303)492-7539 
(703)663-8781 
(703)663-8781 
(404)894-3535 
(202)692-3935 

(315) 425-5228 
(215)962-2372 
(513)255-3736 
(202)394-1746 
(202)692-2515) 


Dr .  John  Bi rken 
Naval  Air  Systems  Command 
Overview  of  Joints  in  Composite  Materials 
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a)  Anechoic  •ahanber 


b)  Tran emission  (T)  and  scarce ring  parameter  <€) 
parameters  of  the  material  sheet 


Figure  2.1-7  Transmission  P-arameter  Measurement  dr  an  Aneohotc  Chamber 
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Figure  2.1-1  '  The  Strip  Line  Joint 'Measurement  -Concept 
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Figure  D-7— Diffusion 
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WERE  PLACED  IN  A  CIRCUMFERENTIAL 
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SLIT  METAL  RING  MANEUVERED  INTO 
PLACE.  REMAINING  COMPOSITE  STEPS 
WERE  APPLIED  TO  EA-934  COATED 
METAL  RING  IN  PLACE.  METAL  RING 
WAS  FABRICATED  FROM  2024  ALUMINUM. 
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SHIELDING  EFFECTIVENESS  MEASUREMENTS  -  FLAT  PLATE  FACILITY 
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Development  of  Electric?1  Conductive 
Graphite-Fiber  Reinfo'  Jomposites 

Joseph  P.  Rea.  n 

Code  6170,  Naval  Research  Laboratory 


The  purpose  of  this  new  NAVAIR-sponsored  program  is  to  develop 
highly  conductive  graphite  fiber  suitable  for  incorporation  into 
composites.  It  is  expected  that  one  or  two  plies  of  fiber  of  high 
electrical  conductivity  will  suffice  for  providing  greatly  enhanced 
shielding  of  electronic  equipment  within  a  composite  structure  against 
electromagnetic  interference  (EMI)  as  well  as  improved  protection 
against  damage  from  lightening  and  accumulated  electrostatic  charge. 

NRL's  first  choice  for  this  task  is  a  highly  graphitized  pitch-base 
fiber  developed  by  Union  Carbide.  The  inherent  high  conductivity  of 
this  highly  graphitized  fiber  can  be  further  increased  five-  to  tenfold 
by  forming  stable  intercalation  compounds.  Conductivities  about  one-tenth 
that  of  aluminum  have  been  achieved  to  date  and  further  improvements  are 
anticipated  as  new  intercalants  are  tried.  It  is  recognized,  however, 
that  the  need  for  long-term  chemical  stability  may  preclude  adoption  of 
some  of  the  electrically  more  favorable  intercalants. 

Intercalation  of  graphite  fiber  has  to  be  done  before  prepregging. 
Consequently  we  elected  to  begin  our  work  with  woven  fabric  so  we  would 
be  free  to  intercalate  and  prepreg  the  material  in  small  lots,  all  in-house. 
Union  Carbide  has  supplied  us  with  the  highly  graphitized  pitch  fiber  in  a 
plain  weave.  The  fiber  has  a  density  of  2.2  g/cc;  the  yarn  tensile  strength 
is  about  400,000  psi  and  the  Young’s  modulus  is  110-120  million  psi. 

Composites  of  epoxy  and  the  intercalated  fabric  are  visually  indistinguishable 
from  composites  using  the  untreated  fabric,  and  there  has  been  no  sign  of 
escape  of  intercalant  during  cure.  A  series  of  composite  plates  is  being 
fabricated  that  includes  various  proportions  of  the  highly  graphitized 
fabric  (both  untreated  and  with  various  intercalants)  and  T300  cloth.  These 
plates. are  then  being  evaluated  in  terms  of  their  electrical,  mechanical, 
and  chemical  properties.  The  bulk  of  the  EMI  shielding  evaluation  will  be 
carried  out  at  NSWC-Dahlgren. 

It  is  not  our  contention  that  better  conductivity  alone  will  solve 
the  EMI  and  related  problems.  We  do  feel,  however,  that  the  hundred-fold 
increase  in  conductivity  over  that  of  current  graphite/resin  composites 
that  we  see  as  achievable  will  give  the  aeronautical  engineer  much  more 
latitude  in  his  design  work. 
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NASA  Langley  Research  Center 

Alternate  Composite  Materials 
to  Minimize  the  Possible  Carbon 
Fiber  Electrical  Hazard 
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